The paper deals with the radiative and climatic impact of dust aerosol over west Africa. This topic has received much attention recently notably through studies based on experimental field campaigns as well as global and regional modelling. A better understanding of dust aerosol processes (emission, transport, physical properties) and their effect in the western African climate system is an important goal of the AMMA experimental program. The paper is thus in line with ACPD and particularly with the AMMA special issue. However I suggest important revisions before publication.
General comments and suggestions :
C946
The goal of the paper is to quantify and discuss the dust impact on west African environment. The authors discuss both JAS seasonal averages ( based on a two year simulation [2005] [2006] ) and a case of intense dust outbreak occurring in September 2006: i) The discussion of the mean dust impact on WAM contains some interesting elements but is based only on two years simulation which is quite short in order to assess climatic significance of dust induced anomalies . Beside, as outlined by the author themselves, the results and analysis highlighted in this section are essentially similar to Konaré et al., 2008 which uses the same model but over a much longer time period. ii) The discussion and the analysis of specific cases is potentially interesting, especially because it is uses specific AMMA measurements to evaluate the model. However the discussion is a bit fast and it is difficult to really figure out the effect of dust bases on these results. Overall it is a bit difficult to understand the strategy and the link between these two parts.
If one looks at the literature dealing with dust impact modeling on weather and climate, one find essentially some studies based on global climate simulation with multi-year integrations, or some studies studies based on detailed meso-scale models and focusing on some specific episodes and/or processes (several of these studies have been proposed as part of the present ACPD AMMA special issue). Even if the authors have partially discussed it, I believe that, using a regional climate model, there is an opportunity to study in more detail the intra-seasonal scale. This could in my opinion bring some originality to this work. Ideally the validation of the model should take a bigger advantage of AMMA SOP and LOP data as well as previous publications dealing with these period (suggestions in reference list). It is for example possible to look at how different observed period in 2006 (e.g. dry season and wet season SOPs, use of seasonal lidar data) are captured within a same continuous regional climate run and assess the robustness of the regional climate model to realistically simulate a suit of individual dust events in different seasonal conditions. The authors could then discuss how dust impact climatic variables, weather system (e.g. Harmattan, Heat low, AEW, ..) and monsoon seasonal evolution. They could also outline more the significance of C947 these impacts (e.g. compared to sources of uncertainty, model biases, natural variability), as well as sensitive processes/factors. Some suggestions are also given in the specific comments.
Specific comments:
p3056 In the introduction some recent references to global studies are missing (e.g. Lau et al.,2009 + see list of detailed references at the end of my review). These references are important since they conclude on a strengthening of continental WAM by dust which is basically opposite to the results of this study.
The author should also include the works and conclusions of studies performed at the scale of dust specific events (especially in the context of AMMA, see references section).
A remark: The link between dust / WAM/ and hurricane might not be as straightforward as the author suggest in the introduction since SST cooling effect should also be balanced by diabatic warming effects and possible microphysical impacts.
p3057 Model description: The author should give more information on the dust optical properties used in their model version. How do these optical properties compare with measurements made during AMMA ?
p3058 L 15 : Modis deep blue AOD could also be used here and bring a more quantitative information.
L20 : Why just focusing on JAS months when a two year continuous run has been done. In the perspective of intra-seasonal variability studies, showing other seasons would be valuable. 
